Structure - membrane activity relationship in a family of peptide-based gemini amphiphiles: An insight from experimental and theoretical model systems.
A study of the interaction between five gemini amphiphilic valine-based pseudopeptides (GAPs) differing by the length of the central aliphatic spacer linking two amino acid subunits, and a model bacterial membrane lipid, 1,2-dimyristoyl-sn-glycero-3-phospho-rac-(1-glycerol) (DMPG), is here presented. Pure DMPG, pure GAPs and mixed GAPs/DMPG monolayers were formed at the air-water interface using Langmuir technique. The properties of the Langmuir films were investigated using surface pressure measurements, polarization modulation-infrared reflection-absorption spectroscopy, and Brewster angle microscopy. The atomic level information concerning the orientation of molecules in the monolayer and hydration of the polar headgroups was obtained from molecular dynamics simulations. It was demonstrated that the length of the central spacer in the GAPs structure is important for the properties of the mixed films; the disorganization of the membrane increases with the length of the spacer. The latter point is important for developing possible antimicrobial agents based on GAPs.